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(54) AQUEOUS RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin composition which has good resistance to 
alcohol shock and gives a film with good water resistance, by dissolving or dispersing a vinyl 
copolymer produced by suspension polymerization and having a specified solid acid value 
and hydroxyl number in an aqueous medium containing a volatile base to give an aqueous 
liquid, and subjecting a vinyl monomer mixture to emulsion polymerization in the aqueous 
liquid. 

SOLUTION: The vinyl copolymer (A) is produced by suspension polymerization and has a 
solid acid value of 50-200 mg KOH/g, a solid hydroxyl number of 5-80 mg KOH/g, a weight- 
average molecular weight of 5,000 to 500,000, and a mean particle diameter of 30-400 (im. 
Examples of preferable vinyl compound containing an acid radical and a hydroxyl group 
include (meth)acrylic acid, itaconic acid and 2-hydroxyethyl (meth)acrylate. A base preferably 
used for dissolving or dispersing component A is ammonia. A vinyl monomer mixture 
[preferably glycidyl (meth)acrylate, etc.] in an amount of 30-300 pts.wt. based on 100 pts.wt. 
component A is subjected to emulsion polymerization by dispersing it in the aqueous medium 
having component A dispersed therein. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a useful aqueous resin composition at aquosity 
covering material, such as a paint and printer's ink, adhesives or paper, the processing 
treatment agent of textiles, etc. 
[0002] 

[Description of the Prior ArfJSince the emulsion which uses water solubility or water 
dispersibility vinyl system polymer as emulsion stabilizer does not contain the emulsifier of low 
molecular weight, if this is applied, a waterproof good coat will be obtained comparatively. 
Since such an emulsion has the character of water-soluble polymer, having the characteristic 
suitable for a covering material use is known. 

It excels in film-forming, pigment dispersibility, and substrate adhesion, and since mobility is 
close to viscous flow, it excels also in coating nature, and it has the feature of giving high 
appearance to a coat. 

[0003]For example, the emulsion obtained by using water-soluble vinyl system polymer of high 
acid value, wherein pigment dispersibility, leveling nature, and the version plugging nature at 
the time of printing paint are good for JP, 53-84091, A as emulsion stabilizer is proposed. 
[0004] However, since this emulsion has the insufficient dispersion stability represented by 
alcoholic [-proof] shocking nature etc., when a lot of alcoholic solvents are combined paint film 
appearance and, for example for the purpose of drying improvement, it has the problem of 
being easy to produce an aggregate. This emulsion is in the tendency for compatibility with the 
monomer component which carries out an emulsion polymerization to water-soluble polymer 
used as a dispersing agent to be low, for this reason has the problem that paint film 
appearance is easy to be spoiled. 
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[0005]The method of improving the dispersion stability and compatibility of such an emulsion is 
examined from the former. 

[0006]For example, to JP,52-1 10749,A.The denaturation acrylic resin which made glycidyl 
(meta) acrylate react to the acrylic resin of high acid value obtained by a solution 
polymerization method is used as a polymer dispersing agent, and the emulsion obtained by 
carrying out the emulsion polymerization of the polymerization nature vinyl monomer in water- 
alcoholic media is indicated. Although this emulsion is excellent in dispersion stability or 
compatibility, the vinyl group introduced into denaturation acrylic resin which is a dispersing 
agent serves as a graft point at the time of the emulsion polymerization of a monomer, and this 
is considered for a dispersing agent and an emulsion particle to join together chemically. 
[0007]The emulsion obtained by supplying neutralization and the vinyl system monomeric 
mixture which aquosity-izes and contains a glycidyl group content vinyl system monomer in 
this to JP,2-307999,A, and carrying out the emulsion polymerization of the high acid value 
resin obtained by solution polymerization or mass polymerization to it is indicated. This 
emulsion is considered that the dispersion stability and compatibility of an emulsion which are 
acquired are improved when the acid radical in the high acid value resin used as a dispersing 
agent and the glycidyl group in a vinyl system monomeric mixture react at the time of an 
emulsion polymerization. 
[0008] 

[Problem(s) to be Solved by the Invention] However, making the acrylic resin of high acid value 
which carried out solution polymerization, and glycidyl (meta) acrylate react takes the emulsion 
indicated to JP.52-1 10749.A a long time, and it has the problem that a manufacturing process 
is complicated. The medium of the emulsion obtained is a water-alcohol system, and since an 
organic solvent is included so much, it has the problem that use in the field to which the use 
range of an organic solvent is restricted is difficult. 

[0009]Since the alcoholic [-proof] shocking nature of the emulsion indicated to JP,2-307999,A 
is insufficient, it has the problem that application for covering material uses, such as a paint 
with which the paint film appearance of a high level and drying property are searched for, and 
printer's ink, is restricted. 

[0010]The emulsion indicated to JP,2-307999,A, Since polymerization stability falls, and it will 
thicken and will become easy to gel the high acid value resin manufactured by solution 
polymerization in an emulsion polymerization in the manufacturing process if neutralization and 
the aquosity-ized polymer solution are used as a dispersing agent as it is, It has the problem 
that it is necessary to distill an organic solvent out of a dispersing agent solution before an 
emulsion polymerization. Distilling off of a solvent makes the manufacturing process 
complicated, and is not preferred practically. In manufacturing high acid value resin by mass 
polymerization, in order to make solubility to the water of the resin obtained good, it is 
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necessary to pulverize resin or to improve hydrophilic nature of resin, and has the problem that 
a manufacturing process becomes complicated as a result, or the water resisting property of a 
coat falls. 

[001 1]This invention is made by an above-mentioned background, and the purpose is to 
provide the aqueous resin composition excellent in alcoholic [-proof] shocking nature, the 
water resisting property of a coat, etc. 
[0012] 

[Means for Solving the Problem]Aquosity liquid which used a volatile base into a drainage 
system medium, and dissolves or distributed a specific solid vinyl system copolymer 
manufactured with a suspension polymerization method as a result of inquiring 
wholeheartedly, in order that this invention persons may attain the above-mentioned purpose, 
An aqueous resin composition which shows an operation outstanding as an emulsifier used at 
the time of an emulsion polymerization, and is obtained from this found out having alcoholic [- 
proof] advanced shocking nature and the water resisting property of a coat, and completed 
this invention. 

[0013]This invention Namely, the solid acid value 50 - 200 mgKOH/g, the solid water acid 
radical value 5 - 80 mgKOH/g, Vinyl system copolymer (A) 100 weight section which is the 
range of the weight average molecular weight 5000-50000 and whose mean particle diameter 
manufactured by a suspension polymerization method is 30-400 micrometers is dissolved or 
distributed in a drainage system medium containing a volatile base, It is in an aqueous resin 
composition obtained by distributing the vinyl system monomeric mixture (B) 30 - 300 weight 
sections, and carrying out an emulsion polymerization into this drainage system medium. 
[0014] 

[Embodiment of the lnvention]The vinyl system copolymer (A) used by this invention needs to 
be manufactured by a suspension polymerization method, and needs to be a range whose 
mean particle diameter is 30-400 micrometers. 

[0015]lt is because this is in the tendency which can perform an emulsion polymerization 
stably and does not produce an aggregate easily during a polymerization compared with the 
case where what those who use as a dispersing agent what was manufactured with the 
suspension polymerization method manufactured by the solution polymerization method etc. is 
used even if it was a vinyl system copolymer of the same presentation. Although this detailed 
reason is unknown, it is thought that it originates in the copolymeric difference of a vinyl 
system copolymer. 

[0016]By making the vinyl system copolymer (A) used by this invention into the range in which 
the mean particle diameter is 30-400 micrometers, since there is little powdered scattering, it is 
dealt with, and a sex is good and the solubility to a drainage system medium becomes good. It 
is the range of 70-350 micrometers more preferably. In this invention, since a vinyl system 
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copolymer (A) is manufactured with a suspension polymerization method, the particles which 
have such specific mean particle diameter can be manufactured easily. By filtration, a vinyl 
system copolymer (A) can be easily obtained as hard resin, and it has the feature that 
complicated operation of organic solvent removal is unnecessary. 

[0017]The solid acid value of the vinyl system copolymer (A) used by this invention needs to 
be the range of 50 - 200 mgKOH/g. While the dissolved water in fuel of the (A) ingredient and 
the dispersion stability at the time of an emulsion polymerization become good by making solid 
acid value into 50 or more mgKOH/g, it is because the alcoholic [-proof] shocking nature of the 
aqueous resin composition obtained is in the tendency which becomes good. It is because the 
water resisting property of the coat obtained from an aqueous resin composition is in the 
tendency which becomes good by making solid acid value into 200 or less mgKOH/g. It is the 
range of 70 - 150 mgKOH/g more preferably. The vinyl system copolymer (A) used by this 
invention, The acid radical content vinyl compound which has acidic groups, such as a 
carboxyl group and a sulfonic acid group, is made into a constituent, and, as for this acid 
radical content vinyl compound, it is preferred to be used in 6 to 40% of the weight of the range 
so that the solid acid value of the (A) ingredient may serve as the range of 50 - 200 mgKOH/g. 
[0018]As an example of an acid radical content vinyl compound, dibasic acid [, such as 
monobasic acid; boletic acid, such as acrylic acid (meta) and crotonic acid maleic acid, and 
itaconic acid ];, these partial ester, etc. are mentioned, for example. These can also be used 
combining two or more sorts. When a carboxyl group content vinyl compound is used 
especially, the dispersion stability at the time of carrying out the emulsion polymerization of the 
solubility or the dispersibility, and the vinyl system monomeric mixture (B) to a drainage system 
solvent of the (A) ingredient is in a very good tendency, and is preferred. Especially desirable 
carboxyl group content vinyl compounds are acrylic acid (meta) and itaconic acid. 
[0019]The solid water acid radical value of the vinyl system copolymer (A) used by this 
invention needs to be the range of 5 - 80 mgKOH/g. This is because the dispersion stability of 
the emulsion at the time of an emulsion polymerization is in the tendency which becomes good 
by making solid water acid radical value into 5 or more mgKOH/g. It is because the water 
resisting property of the coat obtained from an aqueous resin composition is in the tendency 
which becomes good by making solid water acid radical value into 80 or less mgKOH/g. It is 
the range of 10 - 50 mgKOH/g more preferably. The vinyl system copolymer (A) used by this 
invention makes a hydroxyl group content vinyl compound a constituent, and it is [ this 
hydroxyl group content vinyl compound ] preferred to be used in 1 to 30% of the weight of the 
range so that the solid water acid radical value of the (A) ingredient may serve as the range of 
5 - 80 mgKOH/g. 

[0020]As an example of a hydroxyl group content vinyl compound, for example 2-hydroxyethyl 
(meta) acrylate, The acrylic acid alkyl ester of hydroxyl content of 2-hydroxypropyl (meta) 
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acrylate, 4-hydroxybutyl (meta) acrylate, etc. (meta), The poly epsilon-caprolactone addition of 
2-hydroxyethyl methacrylate, polyethylene-glycols (meta) acrylate, etc. are mentioned. 2- 
hydroxyethyl (meta) acrylate and 2-hydroxypropyl (meta) acrylate are preferred also in these. 
[0021]The vinyl compound of others which constitute the vinyl system copolymer (A) used by 
this invention is used in 30 to 93% of the weight of the range, and can be arbitrarily chosen 
according to the purpose from what has a vinyl group which can polymerize at least one piece. 

[0022] If others carry out a vinyl compound, for example Styrene, vinyltoluene, Vinyl aromatic 
compounds, such as alpha-methylstyrene and benzyl (meta) acrylate, Methyl (meta) acrylate, 
ethyl (meta) acrylate, n-butyl (meta) acrylate, i-butyl (meta) acrylate, t-butyl (meta) acrylate, 
Cyclohexyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, Lauryl (meta) acrylate, stearyl (meta) 
acrylate, The acrylic acid alkyl ester which has an alkyl group of 1-18 carbon numbers, such as 
isoboronyl (meta) acrylate (meta), The vinyl compound containing glycidyl groups, such as 
glycidyl (meta) acrylate and ally I glycidyl ether, Ethylene glycol di(metha)acrylate, butylene 
glycol di(metha)acrylate, Polyfunctional vinyl compounds, such as triaryl cyanurate and 
trimethylolpropane triacrylate, Alkylamino (meta) acrylate, such as dimethylaminoethyl (meta) 
acrylate and diethylaminoethyl (meta) acrylate, and the alkyl halide salt of those, N-methyl 
(meta) acrylamide, N-isobutyl(meta) acrylamide, N-methylol(metha)acrylamide, Publicly known 
polymerization nature vinyl compounds, such as a vinyl compound containing amide groups, 
such as N-butoxymethyl(meta) acrylamide and diacetone acrylamide, other allyl (meta) 
acrylate, vinyl acetate, vinyl propionate, and acrylonitrile, are mentioned. 
[0023]The ranges of weight average molecular weight of the vinyl system copolymer (A) used 
by this invention need to be 5000-50000. This is because the water resisting property of the 
coat obtained from an aqueous resin composition is in the tendency which becomes good by 
making weight average molecular weight or more into 5000. It is because it is in the tendency 
that generating of an aggregate and the viscosity rise at the time of the emulsion 
polymerization of a vinyl system monomeric mixture (B) are controlled, and an emulsion 
polymerization can be performed stably by making weight average molecular weight or less 
into 50000. It is the range of 8000-30000 more preferably. 

[0024]As for the vinyl system copolymer (A) used by this invention, it is preferred that it is a 
range whose second order transition temperature (henceforth, Tg) is 20-130 **. This is 
because it is in the tendency for film-forming [ of the aqueous resin composition obtained ] to 
become good by Tg being not less than 20 ** by being in the tendency for the blocking 
resistance of the coat obtained from an aqueous resin composition and a water resisting 
property to become good, and considering it as 130 ** or less. It is the range of 40-1 10 ** more 
preferably. 

[0025]When manufacturing the vinyl system copolymer (A) used by this invention with a 
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suspension polymerization method, a chain transfer agent etc. are used the dispersing agent 
enumerated below, for example, an initiator, and if needed, but it is not limited to these. 
Polymerization conditions in particular, such as a feeding method of a monomer and 
polymerization temperature, are not limited, either. 

[0026]As a dispersing agent, publicly known water soluble polymers, such as polyvinyl alcohol 
of the degree of saponification of 70 to 100% of range and poly(meta) acrylic acid specific salt, 
etc. can be used, for example. 

[0027]As an initiator, peroxide system initiators, such as azo initiators, such as 
azobisisobutyronitrile, and benzoyl peroxide, etc. can be used, for example. 
[0028]As a chain transfer agent, n-dodecyl mercaptan, a alpha-methylstyrene dimer, etc. can 
be used, for example. 

[0029]The vinyl system copolymer (A) manufactured by a suspension polymerization method 
can be easily taken out as solid resin by filtering and drying, after suspension polymerization is 
completed. 

[0030]A vinyl system copolymer (A) can be used as a dispersing agent by making it dissolve or 
distribute in the drainage system medium containing a volatile base. In this case, if nonvolatile 
bases, such as sodium hydroxide and ammonium hydroxide, are used, after applying the 
aqueous resin composition obtained to a various application, a nonvolatile base and its salt will 
remain in resin. Since this may cause an adverse effect for the water resisting property of 
resin, etc., it is not preferred. 

[0031 ]As a volatile base used for the dissolution or distribution of a vinyl system copolymer (A), 
For example, ammonia, triethylamine, propylamine, diethylamine, Tripropylamine, dibutyl 
amine, amyl amine, 1-aminooctane, 2-dimethylamino ethanol, ethylamino ethanol, 2- 
diethylamino ethanol, 1-amino-2-propanol, 2-amino-1-propanol, 3-amino-1-propanol, 1- 
dimethylamino 2-propanol, 3-dimethylamino 1-propanol, 2-propylamino ethanol, ethoxy 
propylamine, aminobenzyl alcohol, morpholine, etc. are mentioned. Although these can be 
used combining two or more kinds according to the purpose, the case where ammonia is used 
is especially in the tendency for the water resisting property of the coat obtained from an 
aqueous resin composition to become good, and is especially preferred. 
[0032]a volatile base receives the acid radical in a vinyl system copolymer (A) -- 0.5-1 -- being 
used in the range which becomes an equivalent amount is preferred. This is because it is in 
the tendency for the solubility to the drainage system solvent of the (A) ingredient or 
dispersibility to become good, and for the dispersion stability at the time of carrying out the 
emulsion polymerization of the vinyl system monomeric mixture (B) to become good by making 
the volatile base to be used into 0.5 or more equivalent weight. Since the viscosity of the 
solution of the (A) ingredient or a water dispersion does not become high too much by making 
the volatile base to be used into 1 or less equivalent weight, it is because the dispersion 
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stability of the vinyl system monomeric mixture at the time of an emulsion polymerization (B) is 
in the tendency which becomes good. It is a more desirable range of 0.6 - 0.9 equivalent 
weight. 

[0033]As for the quantity of the water used when obtaining the solution or the water dispersion 
of a vinyl system copolymer (A), it is preferred to adjust so that the solid content of the solution 
obtained or a water dispersion may be 25 to 35 % of the weight. The solid content of the 
aqueous resin composition of this invention obtained by making solid content into 25 % of the 
weight or more, Since the viscosity of the solution of the (A) ingredient or a water dispersion 
does not become high too much by being in the tendency which becomes a thing suitable for 
uses, such as aquosity covering material, adhesives or paper, and a processing treatment 
agent of textiles, and making solid content into 35 or less % of the weight, The dispersion 
stability of the vinyl system monomeric mixture at the time of an emulsion polymerization (B) is 
in the tendency which becomes good. 

[0034]Dispersion stability is high, and is hypoviscosity and the handling by about 40 to 45% of 
the weight of high solid content is possible for the aqueous resin composition of this invention 
obtained using a vinyl system copolymer (A) as a dispersing agent. It has a desirable gestalt 
on safety and hygiene excluding any organic solvents other than a volatile base. 
[0035]Although the vinyl system monomeric mixture (B) used by this invention can be used 
combining suitably the vinyl system compound used as a constituent of a vinyl system 
copolymer (A), and the same publicly known compound, It is preferred to use the vinyl system 
compound which contains glycidyl groups, such as glycidyl (meta) acrylate and allyl glycidyl 
ether, especially. In this case, as for the amount of the vinyl system compound used containing 
a glycidyl group, it is preferred that it is 4 to 30% of the weight of the range of a vinyl system 
monomeric mixture (B). This by making the amount of the vinyl system compound used 
containing a glycidyl group into 4 % of the weight or more, When the alcoholic [-proof] 
shocking nature of the aqueous resin composition obtained and the water resisting property of 
the coat obtained from an aqueous resin composition are in the tendency which becomes good 
and consider it as 30 or less % of the weight, it is because it is in the tendency for the viscosity 
of the aqueous resin composition obtained to become a thing suitable for practical use, and for 
the film formability of a coat to become good. It is 6 to 15% of the weight of a range more 
preferably. 

[0036]The amount of the vinyl system monomeric mixture (B) used in this invention needs to 
be the range of 30 - 300 weight section to vinyl system copolymer (A) 100 weight section. By 
this being in the tendency for the water resisting property of the coat obtained from an aqueous 
resin composition by making the amount used into 30 or more weight sections to become 
good, and considering it as 300 or less weight sections, It is because the film formability of the 
aqueous resin composition obtained by being able to perform an emulsion polymerization 
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stably and being hard to produce the particles and aggregate of a large diameter during a 
polymerization and a water resisting property are in the tendency which becomes good. 
Preferably, it is the range of 50 to 200 weight section. 

[0037]The aqueous resin composition of this invention dissolves a vinyl system copolymer (A) 
into the drainage system medium containing a volatile base, and is obtained by adding and 
carrying out the emulsion polymerization of the vinyl system monomeric mixture (B) to this 
aquosity liquid. 

[0038]Although not limited in particular for the addition method of a vinyl system monomeric 
mixture (B), it is preferred to add a vinyl system monomeric mixture (B) from a polymerization 
stability point as a pre emulsion underwater distributed by the surface-active agent. 
[0039]As a surface-active agent used, for example Sodium dodecylbenzenesulfonate, 
Polyoxyethylene alkyl (phenyl) ethereal sulfate sodium, Anionic system surface-active agents, 
such as dialkyl sulfo sodium succinate, The Nonion system surface-active agents, such as 
polyoxyethylene alkyl (phenyl) ether, etc. are mentioned, The sodium salt of acrylic acid (meta) 
polyoxyethylene sulfate ester, Anionic system polymerization nature surface-active agents, 
such as sodium salt of alkyl allylsulfosuccinate, and glycerin allyl nonylphenyl polyoxyethylene 
ammonium sulfate ether, Although polymerization nature surface-active agents, such as 
polyoxyethylene alkylbenzene (meta) acrylate and GURISERINARIRU nonylphenyl 
polyethylene glycol ether, are mentioned and these can be used combining two or more kinds 
according to the purpose, Especially, the case where the polymerization nature surface-active 
agent containing a copolymerizable vinyl group is used is especially in the tendency for the 
water resisting property of the coat obtained from an aqueous resin composition to become 
good, and is preferred. 

[0040]As an initiator of an emulsion polymerization, publicly known initiators, such as a redox 
system initiator which uses together reducing agents, such as water-soluble initiators, a 
peroxide, sodium subsulfite, such as sodium persulfate, can be used conventionally, and a 
publicly known chain transfer agent can also be used conventionally if needed. Although not 
limited, especially polymerization conditions, such as reaction temperature and reaction time, 
are usually 40 ** - 100 ** in polymerization temperature, add continuously and should just 
make a monomeric mixture or its pre emulsion react for about 2 to 10 hours. 
[0041]When using the aqueous resin composition of this invention as a paint or ink, in order to 
make advanced performance reveal, it is possible to add additive agents, such as a film 
formation auxiliary agent, a defoaming agent, a pigment agent, a thickener, a wax, and an 
antiseptic, if needed. 
[0042] 

[Exam pie] Next, an example is given and this invention is explained in detail. The part in an 
example and a comparative example expresses a weight section, and % expresses weight %. 
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Evaluation of the characteristic of the aquosity covering material constituent obtained by the 
example and the comparative example was performed using the method shown below. 
[0043]lt asked by calculation using the formula of following Fox from Tg (literature value) of the 
homopolymer of calculation method of Tg> each ingredient monomer. 
Formula of Fox: 1 / Tg=sigma wn/Tgn (Tg of the weight fraction of a wn=n monomer, and the 
homopolymer of a Tgn=n monomer) 

[0044]The weight average molecular weight of standard polystyrene conversion was measured 
using <weight-average-molecular-weight> GPC. 

[0045]mg of a potassium hydrate required to neutralize the carboxyl group contained in the 
<acid value> vinyl system copolymer 1g - a number. 

[0046]mg of the hydroxyl group contained in the <hydroxyl value> vinyl system copolymer 1g, 
and the potassium hydrate of equimolar - a number. 

[0047]The microphotograph of the <mean-particle-diameter> particle was taken, the diameter 
of particles was measured, 1000 grains of average value were taken, and it was considered as 
mean particle diameter. 

[0048]The <waterproof> aquosity covering material constituent was applied so that solid 

thickness might become a glass plate with 10 micrometers, and it dried at 100 ** after 1-hour 

setting with the room temperature for 15 minutes, and was considered as the specimen. This 

specimen was immersed in 25 ** water for 12 hours, the situation of damage to a coat was 

observed by viewing, and it judged by the following standards. 

O : damage is not checked by the coat after immersion. 

O : few [ a coat ] white blush marks were checked after immersion. 

**: The white blush mark of the coat was checked after immersion. 

x: The damage to bulging etc. was checked by the coat after immersion. 

[0049] 100 g of isopropyl alcohol was added and diluted to the <alcoholic [-proof] shocking 

nature> aqueous resin composition 100g, and the alcoholic dilution-water nature resin 

dispersant was obtained. This was allowed to stand at the room temperature on the 1st, the 

state of dispersion liquid was observed by viewing, and it judged by the following standards. 

O : with no change to dispersion liquid. 

O : thickening slight to dispersion liquid was checked. 

**: Dispersion liquid thickened greatly. 

x: In gelling or an aggregate, it was generated by dispersion liquid. 
[0050][Composition of a vinyl system copolymer (A)] 

The synthetic example 1 : - In the polymerization reaction machine provided with the synthetic 
agitator of a vinyl system copolymer (A-1), the thermometer, and the flowing-back 
condensation machine. Once churning is stopped, after agitating by putting 0.6 copy of 
polyvinyl alcohol (80% of the degree of saponification, the degree of polymerization 1,700) into 
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200 copies of deionized water and dissolving polyvinyl alcohol thoroughly, 60 copies of methyl 
methacrylate, ten copies of styrene, nine copies of n-butyl acrylate, Add five copies of 2- 
hydroxyethyl methacrylate, and 16 copies of methacrylic acid, and churning is started again, 
Added 0.5 copy of azobisisobutyronitrile, and five copies of n-dodecyl mercaptans, and carried 
out temperature up to 75 **, reaction temperature was made to react for 3 hours as 75-80 ** 
was maintained, temperature up of the temperature was carried out to 90 ** after that, it 
maintained for 1 hour, and the reaction was terminated. The reactant was filtered with the 
sieve of 80 micrometers of openings, it dried and the granular vinyl system polymer (A-1) was 
obtained. The characteristic of the vinyl system copolymer (A-1) obtained in Table 1 is shown. 
[0051]- The synthetic examples 2-12 : except changing the presentation of the synthetic 
constituent of a vinyl system copolymer (A-2 to A-1 2), and the addition of a chain transfer 
agent, as shown in Table 1 and Table 2, it compounded like the synthetic example 1 and the 
vinyl system copolymer (A-2 to A-1 2) was obtained. 

[0052]- 100 copies of isopropyl alcohol was taught to the polymerization reaction machine 
provided with synthetic example 13 agitator, the thermometer, and the flowing-back 
condensation machine, and it heated at 80 **. To this, 60 copies of methyl methacrylate, ten 
copies of styrene, nine copies of n-butyl acrylate, The vinyl system monomeric mixture which 
consists of five copies of 2-hydroxyethyl methacrylate, 16 copies of methacrylic acid, two 
copies of azobisisobutyronitriles, and four copies of n-dodecyl mercaptans was dropped over 5 
hours, further, 0.2 copy was added and azobisisobutyronitrile was held at 80 ** for 2 hours. 0.2 
copy of azobisisobutyronitrile was added further after that, it held at 80 ** for 2 hours, and the 
reaction was terminated. The vinyl system copolymer (A-1 3) was obtained by grinding the solid 
obtained from the isopropyl alcohol solution of the obtained vinyl system copolymer by distilling 
off isopropyl alcohol. The characteristic of the vinyl system copolymer (A-1 3) obtained in Table 
2 is shown. 



[0053] 
[Table 1] 
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[0054] 1) n-dodecyl mercaptan [0055] 
[Table 2] 
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[0056]2) n-dodecyl mercaptan [0057] [Combination of a vinyl system monomeric mixture] The 
vinyl system monomeric mixture (B-1 to B-2) was blended by the presentation shown in Table 
3. 

[0058] 
[Table 3] 



[0059][Example 1] An agitator, a thermometer, and a flowing-back condensation machine in 
the polymerization reaction machine which it had 250 copies of deionized water, 100 copies of 
solid vinyl system copolymers (A-1) were thrown in, 28% of ammonia solutions [ 7.9 copies of] 
were added, and it stirred as it is for 30 minutes, and temperature up was carried out to 70 
more **, it held for 1 hour, and the aquosity liquid of the vinyl system copolymer (A-1) was 
obtained. Next, after carrying out the nitrogen purge of the inside of a reactor, holding an 
internal temperature at 70 ** and adding 0.3 copy of sodium persulfate, 100 copies of vinyl 
system monomeric mixtures (B-1) were added over 3 hours to this, and temperature up of the 
internal temperature was carried out to 80 ** after that, it held for 2 hours, and the reaction was 
terminated. Deionized water and an ammonia solution were added to the obtained resin 
dispersant, it adjusted to it so that solid content might be set to pH 7.5-8.5 40%, and the 
aqueous resin composition was obtained. The coat quality assessment result of the obtained 
aqueous resin composition is shown in Table 4. 
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[0060] [Exam pies 2-7 and comparative examples 1-7] The aqueous resin composition was 
obtained like Example 1 except having changed the solid aquosity liquid and vinyl system 
monomeric mixture (B) of the vinyl system copolymer (A) which are used for compounding an 
aqueous resin composition, as shown in Table 3 and Table 4. The coat quality assessment 
result of the obtained aqueous resin composition is shown in Table 4 and Table 5. 
[0061][Example 8] An agitator, a thermometer, and a flowing-back condensation machine in 
the polymerization reaction machine which it had 250 copies of deionized water, 100 copies of 
solid vinyl system copolymers (A-1) were thrown in, 28% of ammonia solutions [ 7.9 copies of] 
were added, and it stirred as it is for 30 minutes, and temperature up was carried out to 70 
more **, it held for 1 hour, and the aquosity liquid of the vinyl system copolymer (A-1) was 
obtained. Next, four copies of glycerin allyl nonylphenyl polyoxyethylene ammonium sulfate 
ether and 30 copies of deionized water were added and stirred to 100 copies of vinyl system 
monomeric mixtures (B-1), and the pre emulsion of the vinyl system monomeric mixture (B-1) 
was obtained. After carrying out the nitrogen purge of the inside, holding the internal 
temperature of a reactor at 70 ** and adding 0.3 copy of sodium persulfate, the pre emulsion of 
the vinyl system monomeric mixture (B-1) was added over 3 hours to this, and temperature up 
of the internal temperature was carried out to 80 ** after that, it held for 2 hours, and the 
reaction was terminated. Deionized water and an ammonia solution were added to the 
obtained resin dispersant, it adjusted to it so that solid content might be set to pH 7.5-8.5 40%, 
and the aqueous resin composition was obtained. The coat quality assessment result of the 
obtained aqueous resin composition is shown in Table 4. 

[0062][Example 9] An agitator, a thermometer, and a flowing-back condensation machine in 
the polymerization reaction machine which it had 300 copies of deionized water, 100 copies of 
solid vinyl system copolymers (A-3) were thrown in, 28% of ammonia solutions [ 19.0 copies 
of] were added, and it stirred as it is for 30 minutes, and temperature up was carried out to 70 
more **, it held for 1 hour, and the aquosity liquid of the vinyl system copolymer (A-3) was 
obtained. Next, 250 copies of vinyl system monomeric mixtures (B-1), four copies of dialkyl 
sulfo sodium succinate, and 100 copies of deionized water were added, and the pre emulsion 
of the vinyl system monomeric mixture (B) was obtained. After carrying out the nitrogen purge 
of the inside, holding the internal temperature of a reactor at 70 ** and adding 0.5 copy of 
sodium persulfate, the pre emulsion of the aforementioned vinyl system monomeric mixture (B- 
1) was added over 4 hours, and temperature up of the internal temperature was carried out to 
80 ** after that, it held for 2 hours, and the reaction was terminated. Deionized water and an 
ammonia solution were added to the obtained resin dispersant, it adjusted to it so that solid 
content might be set to pH 7.5-8.5 45%, and the aqueous resin composition was obtained. The 
coat quality assessment result of the obtained aqueous resin composition is shown in Table 4. 
[0063][Example 10] in the polymerization reaction machine provided with the agitator, the 
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thermometer, and the flowing-back condensation machine. 240 copies of deionized water and 
100 copies of solid vinyl system copolymers (A-2) were thrown in, 28% of ammonia solutions 
[ 4.5 copies of ] were added, and it stirred as it is for 30 minutes, and temperature up was 
carried out to 70 more **, it held for 1 hour, and the aquosity liquid of the vinyl system 
copolymer (A-2) was obtained. Next, after carrying out the nitrogen purge of the inside of a 
reactor, holding an internal temperature at 70 ** and adding 0.2 copy of sodium persulfate, 40 
copies of vinyl system monomeric mixtures (B-2) were added over 2 hours to this, and 
temperature up of the internal temperature was carried out to 80 ** after that, it held for 2 
hours, and the reaction was terminated. Deionized water and an ammonia solution were added 
to the obtained resin dispersant, it adjusted to it so that solid content might be set to pH 7.5-8.5 
35%, and the aqueous resin composition was obtained. The coat quality assessment result of 
the obtained aqueous resin composition is shown in Table 4. 

[0064][Comparative example 8] An agitator, a thermometer, and a flowing-back condensation 
machine in the polymerization reaction machine which it had 220 copies of deionized water, 
100 copies of solid vinyl system copolymers (A-2) were thrown in, 28% of ammonia solutions 
[ 4.5 copies of ] were added, and it stirred as it is for 30 minutes, and temperature up was 
carried out to 70 more **, it held for 1 hour, and the aquosity liquid of the vinyl system 
copolymer (A-2) was obtained. Next, after carrying out the nitrogen purge of the inside of a 
reactor, holding an internal temperature at 70 ** and adding 0.2 copy of sodium persulfate, 25 
copies of vinyl system monomeric mixtures (B-2) were added over 2 hours to this, and 
temperature up of the internal temperature was carried out to 80 ** after that, it held for 2 
hours, and the reaction was terminated. Deionized water and an ammonia solution were added 
to the obtained resin dispersant, it adjusted to it so that solid content might be set to pH 7.5-8.5 
35%, and the aqueous resin composition was obtained. The coat quality assessment result of 
the obtained aqueous resin composition is shown in Table 5. 

[0065][Comparative example 9] An agitator, a thermometer, and a flowing-back condensation 
machine in the polymerization reaction machine which it had 300 copies of deionized water, 
100 copies of solid vinyl system copolymers (A-3) were thrown in, 28% of ammonia solutions 
[ 19.0 copies of] were added, and it stirred as it is for 30 minutes, and temperature up was 
carried out to 70 more **, it held for 1 hour, and the aquosity liquid of the vinyl system 
copolymer (A-3) was obtained. Next, 12 copies of glycerin allyl nonylphenyl polyoxyethylene 
ammonium sulfate ether and 100 copies of deionized water were added to 320 copies of vinyl 
system monomeric mixtures (B-1), and the pre emulsion of the vinyl system monomeric 
mixture (B) was obtained. After carrying out the nitrogen purge of the inside, holding the 
internal temperature of a reactor at 70 ** and adding 0.5 copy of sodium persulfate, the pre 
emulsion of the aforementioned vinyl system monomeric mixture (B-1) was added over 4 
hours, and temperature up of the internal temperature was carried out to 80 ** after that, it held 
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for 2 hours, and the reaction was terminated. Deionized water and an ammonia solution were 
added to the obtained resin dispersant, it adjusted to it so that solid content might be set to pH 
7.5-8.5 45%, and the aqueous resin composition was obtained. The coat quality assessment 
result of the obtained aqueous resin composition is shown in Table 5. 



[0066] 
[Table 4] 
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[0067] 
[Table 5] 
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[0068]*1: An aggregate occurs during a polymerization. Evaluation non-working. 

*2: Thicken during a polymerization. Evaluation non-working. 

[0069] 

[Effect of the lnvention]The aqueous resin composition of this invention is an emulsion which 
has the character of water-soluble resin. 

The coat obtained by improving the alcoholic [-proof ] shocking nature which was a technical 
problem of the emulsion from the former is excellent in a water resisting property. 
Therefore, the aqueous resin composition of this invention can be conveniently used as 
aquosity covering material constituents, such as a paint and printer's ink, adhesives or paper, 
a processing treatment agent of textiles, etc. 
It is very useful on industry. 



[Translation done.] 
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II*Mfty>&KTTMtt^' Jiff £5: & fob 5 fcft -c* 
S 0 J; 9ffiL<S44 0-l 1 OT^KB-CftS. 
[0 0 2 5] ^BJ-Cffiffl^iX-g. h'^jfcjtfi&ft 
(A) ^S^S^S-CSBSi-SBSttt. ^USrFfE^J 

«££ix£t7jTt4%xy 

[0 0 2 6] Jffifflt LTJ4. flaRtf. 70-100% 

^SBcDyyfbK^y t'-;kr;i/3-;i^, *°y (y 50 
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^)7?'JAiy-^ Hi rt&ffiStfH^fcffiffl 

-r&zttfrzz. 

[0 0 27] Wjfefflfc LT«4. fPUif. TVb*X>f V 7* 

fn- b y /^wrymTO'b ^y ^-^-9- 

4 Kf«}ilftiIItMiJf^fflitl> Z t tf-CZ l> . 
[0028] 3iiI»Mt LT(i, Mxff , n - Kfy 

[0 0 29] SiSfi^&t i oTSj§^^^> t"-;^ft 

msw (a) t±. jBssfi^iKTL^t. sis 

•tS - i: (c i o TW^ tSMSSgt LTK 0 mz b 

[0030] h-;^4±s^ft ( a ) ti. nm&&* 

y . 1 1 y ffiffl-r ^> ; t ^'y# s . ; cw^za 
v^y, 7j<it{^byy^7j<^br^-7A^^» 

mmzmm Ltzmza \^x^. ^mm&ma ^v^co 

&fi®&Wzmfc?&ZUz%:k. Zfili, »l* 

&mzB&w£m<-%'&m$><Dx°mi<^\ 

[003 1 ] t'-^itmizik ( a ) <mMtMiW& 

izmmzti&wmmmt lxh* miif. ry^- 
t, byx^rsy. ynbvbrsy. ^'x^rs 
hyrnhvbrsy. ^'7'^rsy, r5;t/r5 
y, 1-757^-y^y. 2-^f-;b75/x^y- 

/l', xf;l/7S7x^y~;K 2-yXf/|/7i7x^ 
7-/k 1 -TS7-2-7°aAV-;b, 2-7S7- 
1-royty-^, 3-75 7- 1 -7°PA/-;k 1 

- y y j-jv rsy-2-7°n^v-/i^, 3 - ^ <fivr 

S;-1-7WV-;K 2-7°PhV1^7S7xyy- 
xf^-yynt^y^y, 7S7 j ^.y> > ';b7;P-n— 

2«siw i-y^^ry-cftmy^ct^yy ^.y ; . * 
tt7yt x7^tffl Lfc^i^y mmmmisfrty 
n^ti&mmmmmz^umtzfoiomzm 

Lvy 

[0 0 32] »%tt^S(4, b"n/^^^tfi^#; ( A ) + 

mittth zuzknx, (a) fmnfrmmw) 

ft (B) lrlMa^-f-^K^a^7Ett^fffc^l»« 

mxrti-z, ztiz^^x, (a) fffi0)#m&M± 
anrh\z--)im^mm^m ( b ) mmi^m^M 

t^mMzfohtztbXfoh, i^KKIiO. 6- 

0. 9mAcr>mmx'$>&, 

[0 0 33] b"-;^4±fi^ft ( A ) coAqm h L<(4 
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7 

m±M±fcwm<?>wmfttf2 5-3 smmxt^z, ± 

fit 3 5WM.%PJ.Tb't&Zb££iX. (A)j£#tf) 
?Wtfi^B§^fc(t^t"-;t/^«#:^ft (B) tfvfrifc 

[0034] f - mm^fo ( a ) zmmt txm 
im< . m&?$> 0 . 4 0-4 5fi»%gjs«sa^ 

[0035] *mttmtiix&v-jvmmim&to 

(B) (4, f^ayfefi^tt (A) «ilSl£MLrffi 

&izhitxmi-f& c\btfx*ht>\ mz?v >vn 
it^m^mmmi. ^-n^Rim^m (b> 

3 0S*%<O«HTftftif:36 I ff* U\ 
S^S£ilrfl-Tf-|, h-^-f^»ffiffl»^4fi*% 

&mm*mmib %&mmz& 0 , 3 om%ot 

mizfo&tztbxfoi, xw&Ki*. 6-i5fia% 
^mmxhi, 

[0036] ^%mizm& t'-^^mM^m 
( b > e>mmi±. t"-;^Jts^ft ( a ) 1 0 oss 
mztttx 30-30 oatspwjESBTfts^^* 

& 0 d*it±, ffifflfi&3 0SS^±t-TS;ttj;^ 
^§fflr&]t$)0. 3 OOSfiaf&Ti: J: -> 

fosutt, B^Ktt^sif b & h mmz h s £«>t& 5 . 

*F£L<(i. 5 0~2 0 0fi:K»tf>«H-Ctt£. 
[0 0 3 7] *HHfl^*fiffl!§a.«^i±, t"-/L**S 

[00 38] h"- /I^*tttig-^ ( B ) fi^SMrSK; 
b"-;^*g#c^ft ( B ) ^SWf'JtJ; 
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[0039] flffl^fl-^ffiSttffli: LT(4. M^Jf. 
f-1^7/1^/1- (7i-/H x-r/«tfy7A, 
•^ffiffitt M , ^y^i/xfi/y 7/I^/V (7i-/H 

x - x/p* t"^ y >- ^mimmmm? h ti , s 

^^yli^ttMM, *° y ^xf - v>tjv* 
iiKyiiy 7?yi--K ^y-feuvru^y 

-;l^7i-;^'jxfi/y ija- ;px - r /l^stf>S£ 

tt^ffivSttffl^tf ttu mzm tx2 mm 
[0040] ^m^mmit ixa, mma- b y 

fi=5r^*«. ji^4 0 0 C-l 0 0°C«oa^flJKT\ 

L, 2-1 0B*IS!^KJE§-£*Uf.aM. 

[004 1 ] *^Bfl<7)7K'[4^Sia^^Mi.if»fi^^ 

rnxhh* 

[0042] 

mmm mzmtmzm?x*mmL< mm 

tfz. mmmaMmmxn^tLt^mm 
mmtco^cvmsimriz^tmizm^xft-* 

[0043] <Tg«|ffiM>Mirtyv-«* ; E 

FoxSOi^: l/Tg = Swn/Tgn (wn = nt 
yv-cOfiS^*. Tgn = nt/7-^tOT7- 
OTg) 

[0044] <Mfi¥%^S> G P C 

y ^^i^y*^ss«^a&iiJ5g . 

[0045] <Ktt>b'^;^itfi^#c 1 g t^^ilS 
50 [ 0 0 4 6 ] <>j<g£SfI> t' - )i ^4±M^r#c lgtti 



Version: 2.3.0.3 



[0047] <*mtt>Mmi*m*s&m*m 
*o , n^comm m& t , 1000 somj t ^ t 

[0048] <B7Ktt>7jxtt«aW*Mft^^5x«(c 

yy ^wi o^mfc&sjsfc^ftu sari 

BtfUb 7f^ y^m. 1 0 0 °CT" 1 iswv 

t tfc . * »M«fr ^ 2 5 °c«*t 1 2 mmmm t , m 

o : isiifit ^M«^-r*^e^«ssn^„ 
a : mmm, ws&a&tetmmiitifr. 

[0049] <irw -n^ a •/ ^tt>7j<tt«ii*M 

ftlOOgtlOO g«^yTnb7WT^3-;l/5:« 

O : iMj^tefc^&^tf^Sftfc. 
A:4MtKK*«**<itfi!itfc. 

[0 0 5 0] [ t^/WR*fi^* ( A ) 
■ £j£#J 1 : t-/WR*S&tt ( A - 1 ) 

mm. mm. mmm^mtz-m^smiiz^ m 

<i*V*2 0 OUSteJtfU b-^T/l^-/!/ (^y-ft^8 
0%, S^Sl, 700) 0. 6§fl£AftT8W£ff 

n-7^^T^'JU-h9Wy. 2-tFn*5/ 
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1 0 

izm&l. SJ£SS&7 5-8 0 o C&KSt-§j;3tL 
fttift UtjS5£*l7£^ *0>Sa£3!a£ I§SS 8 0// 
( A - 1 ) m 1 t#^^^b"-;^Jtfi^ft 

(A-i ) 0*fstt£^-r. 

[0 0 5 1 ] ■ 2- 1 2 : t'^aytfi-^flt ( A 

10 -2— A- 1 2 ) 

COX o £$8£tzm\Ziitfm 1 t ^«t^£U b"~ 
/t/^ftS^fr (A-2-A-12) 
[0 0 52] 

V7nf^W3-^ 1 0 OgPSrfiS^ 8 OTHdJif* 
Lfc. citL^^;M^^"J^-b6 0g|3. xf-i^yi 

*f-fls*99W-\*5m^ ^^^U/Hjl6||5, 7V t* 
20 x y 7"-f h y ;p 2 at* n - F r ivii r 

fflTU s^try'bx^y7>n- hU^^O. 2§P 
8 0°CT'2^«RL^ o *0»3tfc7Vtf 
^V/fa^b^O. 2%&Ml. 8 0*C?2l$|g! 
fiSU £jS£»T§-tirfc. ff^tl^b"-;^ita^ft; 
<7M yrat/i'T^n-^iSJSA^-f yrnbvixr/l/:? 

b-/l^4±M£# (A - 1 3 ) fcflfc. £2te#fe*lfc 
b'-;^*a^* ( A - 1 3 ) . 
30 [0 0 53] 
[HI] 
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1 5 
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3 0 


6 


3 5 


1 0 


1 0 


mmmm \ ii-dm" 


5 




3.5 
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ma (mgKOH/g) 


104 


52 
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39 




65 


65 
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/KltS'fl (msKOH/e) 



I 30 



KC, 



1 1)0 



[0 0 5 6] 2) n-t^f^WMTj'y 
[0 0 5 7] [ h-;^«^I^c0E^] t"~ /l« 
**ftfi^Sl ( B - 1 -B - 2 ) iiH3 HtS-TMT-E 

[0 0 58] 
[«3] 





3 5 












4 0 
fi 


0 

n 


1 i.sKffli/ i! 

| T K (X) 


1 0 

2 1 


2 5 
2 1 



[0059] [£ttH i ] «m mm. Mtimmm 

-A*£fi£ft (A-l) 10 0S£t£*.U 2 8%« 

U 3 & 7 0 *C LT 1 BtfUffift L , b"-;^ft 
fi^ft (A-l ) <0*tta*»fc. &lCrtiB£7 0iCfc 

( b - 1 ) 10 ogp* 3^wcsssnL, -ewf* 
s o°ctT"#?aLT 2mmmt. sa&mjz 
itti. n^timmmnz. m^yimixfry^ 

-7*£a&flUU 1IM4 0%, P H7. 5-8. 5 
fc&S J: 3 ^IfS LT7K«MMft£f# it. #fc*ufc 

[ o o t, o ] ; mm 2 ■ - 7 ^ 1 wn^i 1 - 7 ; icft 

A ) C07jctt?«fc t'-^^*fift?M^fe ( B ) 
H3 , iS4<0J; 5 fcSSgLfcUWi, HJfcfll tmWz 

[0061] mmms ] &Kth imi 

fca-aSJE&fc, )8H^y*2 5 0SE. »h* 
-^4±M^#c (A-l ) 10 0&£i£AU 2 8%?) 

u $ & 1 7 0 °c t#s lt 1 mmm l , e- > 



(A-i) ^-Kttjf^f^ mzv-frm&w 
m-sm ( b- 1 ) 10 oatt^y-fey y7V>vj-,v? 

x y i^xf - y RKT yt-^Ax-f/H 
SE. I^^y7K3 0^^jD^T«fft, t*^;^**ft 

( B - 1 ) C07"VXV^j" 3 KJE#£«9 

^Sr7o^acfmL^i^«S:a«*mt, ja^SE 

20 JlftfiMf ( B - 1 ) «7'l/l?/l/y g y & 3 BSSIjW 
TSSflUL. * OSrtiSS- 8 0°C4T"#jStT 2^flBIffifir 

H7. 5-8. 5b%l£olZffi&lX&&mfflBl8M 

[0062] [HffiH 9 ] ft SM , ftSEffiffitt 

-/I/^4±fil=r#; (A- 3) lOOSSSaXts 2 8%<7) 
30 Ty^-T*19. 0^£^tlLT^£S3 0#J«ff 
U £££7 0rK#ftLTli$IS!ffiftU £'-/^4± 
S£f* (A- 3) o*tti&£f#fc, &fct''-/^Jjififr 
SSft ( B - 1 ) 2 5 035, S^T/Mf/K^M^^iS 
-M- U T >A4nP. ffiM ?ry7j< 1 0 0 gp^Jni. T t'-;^ 

cdm&£7 owmifztmmitmmnMi. ma 

K-^h'J^AO. 5g|i5:^jDt^«*>, Mtawt-;^ 
*fi*iI-£!HJ ( B - 1 ) «71/xv;l.y g yj4» 
(tT^SPL. -ewartii* 8 0°C^T"#SLT 2^ISffi 

xyj&xvTy^—Ti&mtoL.. mmmn 5%, 

P H7. 5-8. 5fc^l,j;3tiBMLT7KttfSIg« 

$.m4t,z^-t> 

[oo63] [mtM 1 0 ] saM-. mm&m 
mzmitzm&Km^iz. K^^y7K24ogp. mm 

t'-;^4±S^#; ( A- 2 ) 10 0SB£ftAU 2 8% 

<nry^-T7\<.A . 5^mutx^^tt 3 o^-ittf 

L. §4t7 0°Ct#jflLTiera«SL. t"-;^4± 

50 fi&i* (A- 2) ^iciiiH-r f#7-: : ;.?:!crtSS- 7 o x:,\z 
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wo. 2mmUaLtzco*>, z.tHz\*-ri>3WM.im ^MltzM^m^iz. J8H^y*3 o oil. M^t" 

^ft(B-2)4 0»2 l^^ftTiSJP t , ^C0f*|*I ^jfcttfi-^fls ( A - 3 ) 10 0 SP&SA U 2 8 %<0 

ia£8 0'C£'?#iBLT2l$igftjSU EJS£»T3-£ 7^-7*19. OgE^^JntT^^t t 3 O^jttf 

fc. ff^il^WI^IMt. fM ^y/RiUV'Ty^E- U § ttc 7 0°Ct#fiLT 1 «SL, £' ~;^4± 

7*£»U H^*^ 5%, P H7. 5-8. 5k M^ft ( A-3 ) iKfct'^/I^J&ttt 

5rl>J;5tifflSLT7Kttfffll«ft^#^ 0 *§£>fifc* iM^ft (B-i ) 3 2 omz?n^)VTV}VJ-)V7 

mmmmmmmmm\m^mA ^-uxo *,x&v>mr y^-^Ax-f/p 1 

[oo64] [ jfcRM 8 ] mm . mm\ , sgES*« 2 at, * i o o m & jp x v=jv3k%m<m& 

^mitzm^Km^z. m^>7Y.22om, w&w 10 » (b) w^xv/i^h ^^^£7 

-^Sfi^*(A-2) 28%<D 0T^«SL£iifrgM«SltU jfiffig?^ b'J^ 

7y*-7*4. 5^MLT^«3 0^Jlff AO. 5a5MDUcW^. lulE«b''-;^*i#:^ 

U $ ££7 0°C^#jfltT lBtflfiJtU t'r^&ft m ( B- 1 ) «7kX7^y g y£ 4lSp[S*>(tTtSJD 

m^* ( a-2 ) ^]<ttfi^f#^ 0 ort u *^rt££8 o^griasiyr 2b#i§i#jsu s 

wo. 2»sjsjntfc^, ;iitt-;HfiM J:t/ryt-T7]c^^jnL, lf#'4 5%. P H7. 

^ft (B-2) 2 5^2Wr B WtT?&L. 5-8. 5 f< fc-)(=W«! I i*i t^Hi 1 t r_ r 1 

iB£8 0'CiT#SLT 2B$r B 1«SL , Kj££&T3-£ Jt. t#^tl/i7j<tttSI§IM^O^fitt^fF«S*^S5 

Tomtit. ffl&it&35%* PH7. 5-8. 5k 20 [0066] 
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